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This invention relates to shock absorbers and 
aims to provide novel means by which the operat 
ing characteristics of a shock absorber can be 
quickly and easily adjusted from the outside of 
the device. . 

Another object of the invention is to provide 
an improved shock absorber of the kind having 
friction means therein and an actuating member 
projecting from the device, and wherein novel 
means is provided whereby adjustment of the 
friction means can be made from the exterior of 
the device by a predetermined movement of the 
actuating member. 
A further object of my invention is to provide 

an improved direct acting shock absorber having 
retarding means adapted to be adjusted by rela 
tive rotation between the actuating rod and cas 
ing and in which'novel means is employed for 
preventing such relative rotation while the device 
is in the collapsed condition in which direct actu 
ating shock absorbers are usually shipped and 
handled prior to installation. 
The invention can be further brie?y sum 

marized as consisting in certain novel combina 
tions and arrangements of parts hereinafter de 
scribed and particularly set out in the appended 
claims. 
In the accompanying sheet of drawings: 
Fig. 1 is a longitudinal sectional view taken 

through a shock absorber embodying my inven 
tion. . 

Fig. 2 is a similar longitudinal sectional view 
taken through the retarding unit of the shock 
absorber and showing the same on a larger scale. 

Fig. 3 is a transverse sectional view of the de 
vice taken on line 3-3 of Fig. 1. 

Fig. 4 is another transverse sectional view 
thereof taken on line 4-4 of Fig. 1. 

Fig. 5 is a longitudinal sectional view taken 
through the retarding means of a modi?ed form 
of my improved shock absorber. 

Fig. 6 is a transverse sectional view thereof 
taken on line 5—6 of Fig. 5, and 

Fig. 7 is a perspective View showing the adjust 
ing and retaining nut of the retarding unit in 
detached relation. 
For a more detailed description of my invention 

reference will ?rst be made to Fig. 1 in which I 
show a shock absorber I0 having an elongated 
tubular casing or cylinder I I and a retarding unit 
I2 reciprocable in such casing. One end of the 
casing I I, in this instance the lower end, is closed 
by means of a cover or plate I3 having thereon a 
ring or eye I 4 by which the casing can be con 
nected with one of a pair of relatively movable 
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2 
parts to be retarded. An actuating rod l5 pro 
jects from the other end of the casing through 
a closure I6 which contains a suitable bearing 
and seal for such rod. The inner end of the rod 
I5 is connected with the retarding unit I2 and 
its outer end carries a ring or eye H which is 
adapted to be connected with the other of said 
pair of relatively movable parts. A guard IS in 
the form of a sleeve is movable with the actuat 
ing rod I5 and extends in surrounding telescoping 
relation to the casing I I. 
In the shock absorber herein illustrated the re 

tarding unit I2 is a friction unit having an ex 
pansible sleeve 20 in frictional engagement with . 
the wall of the casing II. The sleeve 20 com 
prises a group of segments 20a molded or other 
wise formed from a material which will provide 
a satisfactory coef?cient of friction. The seg 
ments 20a are shaped to provide the friction 
sleeve with tapered faces 2| and 22 internally 
thereof and adjacent its opposite ends. The fric 
tion unit I2 also includes tapered expanders 23 
and 24 which extend into opposite ends of the 
friction sleeve 20 and have wedging cooperation 
respectively with the tapered surfaces 2| and 22. 
The expander 24 has a non-circular or lobular 
external contour as shown in Fig. 3 to which fur 
ther reference will presently be made, and the 
tapered surface 22 of the sleeve 20 is of a similar 
non-circular or lobular contour. 
A spring ring 24' surrounding the friction 

sleeve 20 and lying in the groove 25 thereof nor 
mally tends to release or lessen the frictional en 
gagement of the segments 2811 with the Wall of 
the casing I l. 
The inner end of the actuating rod I5 has a 

reduced stem 26 thereon which extends axially 
through the sleeve 20 and the expanders 23 and 
24. The stem 26 provides a shoulder 27 adjacent 
the expander 23 and has a threaded portion 28 
adjacent the expander 23. The expander 23 has 
a recess 29 therein in which is located a com 
pression spring 30 and the expander 24 has a 
similar recess 3! having therein a nut 32 through 
which the threaded section 28 of the rod I5 ex 
tends. A washer 33 surrounding the stem 26 and 
engaging the shoulder 21 forms a seat for the 
spring 30. The compression spring 30, acting on 
the expander 23 directly and on the expander 
24 through the rod l5 and the nut 32, urges the 
expanders toward each other to produce an ini 
tial expansion of the sleeve 20 so that the unit I2 
will have a desired initial frictional. drag on the 
wall of the casing II. The nut 32 retains the 
retarding unit l2 on the actuating rod I5 and 
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3 
also forms a part of my novel adjusting means 
which will be presently described. 
In the operation of the shock absorber It] as 

thus far described, the occurrence of relative 
movement, and particularly a sudden relative 
movement, between the casing H and rod [5 will 
cause one or the other of the expanders 23 and 
24, depending upon the direction of such relative 
movement, to further expand the sleeve 20 and 
produce an increased frictional drag on the wall 
of the casing. Such increased frictional drag 
provides a desired retarding and shock absorbing 
function. 
An important feature of my invention is the 

means by which the effectiveness of the retard 
ing unit i2 can be quickly and easily adjusted 
from the exterior of the device and without re 
quiring complete disconnection from the vehicle 
or other apparatus upon which it is mounted. 
For purposes of such adjustment provision is 
made for holding the nut 32 against turning so 
that by rotating the rod l5 in one direction or 
the other the compression of the spring 30 can 
be varied for correspondingly increasing or de 
creasing‘the initial frictional drag of the sleeve 
20 on the wall of the casing. To this end the 
nut 32 has a projecting tongue or rib 35 which 
engages in a transverse slot 36 of the expander 
24. The expander 24 being of a non-circular or 
lobular shape as shown in Fig. 3 and described 
above, is held against turning by the friction 
sleeve 23 which is, itself, held against turning by 
its frictional engagement with the casing l I. 
The holding of the nut 32 against rotation thus 

permits the actuating rod IE to be rotated rel 
ative to the casing H for adjusting the operating 
characteristics of the‘retarding unit I2. When 
the rod i5 is rotated in a direction to advance 
the same farther through the nut 32, the com 
pression of the spring 30 is increased, thereby 
causing the expanders 23 and 24 to produce 
greater initial expansion of the friction sleeve 29. 
When the rod I5 is rotated in the opposite di 
rection tending to unscrew the same from the 
nut 32 the compression of the spring 30 is re 
duced and the initial expansion of the sleeve 20 
is decreased and the retarding effect of the unit 
I2 is correspondingly reduced. A snap ring 31 
engaging in a groove adjacent the end of‘ the 
rod l5 prevents complete disengagement of the 
rod from the nut 32. 
When the shock absorber is being shipped or 

handled prior to its being mounted on a vehicle 
or other apparatus, it is desirable to prevent ro 
tation of the rod l5 relative to the casing H so 
that the adjustment of the retarding unit I2 
will not be unintentionally altered. Usually the 
retarding unit l2 will be accurately adjusted at 
the factory for the particular kind of service or 
make of vehicle with which‘ the shock absorber 
is to be used, and by preventing relative rotation 
between the rod I5 and the casing ll during 
subsequent Shipping or handling of the device 
such adjustment will not be disturbed. For pre 
venting such relative rotation between the actu 
ating rod and easing I provide an axially ex 
tending rib 38 on the sleeve or guard l8 and two 
or more projections 33 on the casing H for co 
operation with such rib. Since shock absorb 
ers of this kind are usually in a collapsed con 
dition while being shipped or handled prior to 
installation, the rib 38 will cooperate with the 
stop means ,provided by the projections 39 and 
prevent relative rotation .of the rod l5. When 
the device has; been installed the eyes “land I‘! 
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of the casing and rod are connected respectively 
with the pair of parts to be retarded and such 
connections will subsequently prevent relative 
rotation between the rod l5 and the casing ll 
while the device is in operation. 
When adjustment of the retarding unit I2 is to 

be made, it is only necessary to disconnect one 
end of the shock absorber from the vehicle or 
apparatus with which it is being used, where 
upon the casing II and rod l5 can be relatively 
extended so as to disengage the rib 38 from the 
projections 39, thereby permitting relative rota 
tion between the rod and the casing. Usually 
the upper end of the shock absorber will be dis 
connectedzand the rod I5 withdrawn from the 
casing a sufficient distance to disengage the rib 
38 from the projections 39 to permit the desired 
relative rotation of the actuating rod. After the 
adjustment of the retarding unit 12 has been 
made, the shock absorber is collapsed to the ex 
tent necessary to reconnect the same to the ap 
paratus with which it is being used. 
The shock absorber I0 may also be provided 

with a compression spring 4| in the closed end 
thereof which is adapted to be engaged by the 
retarding unit l2 upon the occurrence of ex 
cessive inward relative movement of the rod i5 
and prevents “bottoming” of the retarding unit 
or the actuating rod in the casing l I. For hold 
ing the spring 4| in proper place in the casing 
II I provide the latter with an internal annular 
groove 42 adjacent its closed end in which the 
end convolution 43 of the spring engages. The 
provision of the groove 42 permits the spring 4| 
to be quickly assembled and held in proper posi 
tion without requiring Welding or other means 
for anchoring it in the casing‘. The spring 4| is 
a helically wound tapered spring and is provided 
at its upper end with a cup element 44 for en 
gagement with the expander 24. When the re 
tarding unit [2 is moved inwardly a suf?cient 
distance to bring the expander 24 into engage 
ment with the cup element 44 this element will 
span the lower end of the rod I5 and will act 
only on the expander 24 causing the latter to 
further expand the friction sleeve 20 and increase 
the frictional drag on the wall of the casing. 
The casing H of the shock absorber here il 

lustrated may also contain a quantity of loose 
dry lubricating powder 45'which serves to render 
the operation of the shock absorber smooth and 
ef?cient. During the period of use of a friction 
shock absorber containing such powder it is de 
sirable at times to renew. or replenish the supply 
of powder in the device. For this purpose I 
provide the casing H with an opening 46 in the 
lower end thereof through which used powder ‘ 
can be removed from the casing by the use of 
suction or other suitable means and a supply of 
new or additional powder can be suitably intro 
duced into the casing; The opening 46 can be 
closed by a removable screw plug 41. 
In Figs. 5 and 6 of the drawingsI show a modi 

?ed form of my improved shock absorber in 
which the expander 50,01’. the retarding unit 5i 
is in the form of a cup-shaped lo'bular sheet metal 
stamping and contains a filler 52 of a corre 
sponding shape with which the nut 53 of the 
actuating rod 54 cooperates. The ?ller .52 has a 
non-circular, for example hexagonal, vrecess 55 
therein and the nut 53 has a portion‘ 53a of a 
corresponding shape engaging in such recess for 
holding the nut. stationary while the rod 54 is 
‘being. retarded for adjusting the characteristic 
of, the. retarding. unit. 5 l:. > 
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A compression spring 58 is provided in the 
lower end of the casing or cylinder 59 for coop 
eration with the expander 52 and serves the same 
purpose as the spring M above described. The 
upper end of the spring 58 is of a diameter such 
that it can engage the expander 52 without en 
gaging the nut 53 or the rod 54. The outer end 
of the nut 53 is preferably round so as to freely 
enter the spring 58. In other respects the shock 
absorber shown in Figs. 5 and 6 is substantially 
identical with the device shown in Fig. 1. 
From the foregoing description and the accom 

panying drawing it will now be readily under 
stood that I have provided an improved shock 
absorber embodying novel means by which the 
operating characteristics of the device can be 
varied or adjusted without requiring the device 
to be opened or taken apart. It will be seen fur 
thermore that the adjusting means provided in 
my improved shock absorber permits the device 
to be accurately adjusted at the factory and pre 
vents such adjustment from being changed or 
disturbed during the handling or shipping of the 
device prior to its final installation. With the 
improved construction which I have provided 
and described above, it will also be seen that a 
desired adjustment of the shock absorber can 
be easily and quickly made at any time after 
installation. 
Having thus described my invention, I claim: 
1. In a friction shock absorber, a casing, an 

expansible unit axially movable in said casing 
and comprising a friction sleeve and an expander 
in said sleeve for expanding the sleeve into fric 
tional engagement with the wall of the casing, 
said sleeve and expander having cooperating 
lobular portions preventing relative rotation 
therebetween, an actuating rod extending into 
the casing and connected with said unit, an ad 
justable connection between said expansible unit 
and rod and located wholly within said unit and 
responsive to relative rotation between said casing 
and rod for varying the frictional cooperation 
between said unit and casing, and cooperating 
rib and stop elements for preventing said relative 
rotation between said rod and casing during ship 
ping or handling of the shock absorber but per 
mitting such relative rotation when said actuat 
ing rod has been extended to an abnormal posi 
tion relative to the casing in which said rib and 
stop elements are disengaged from each other, 
one of said elements being carried by said casing 
and the other being connected with said rod for 
axial movement therewith. 

2. In a friction shock absorber, a casing, an ex 
pansible unit axially movable in said casing and 
comprising a friction sleeve and an expander in 
said sleeve for expanding the sleeve into fric 
tional engagement with the wall of the casing, 
a compression spring in said unit for urging said 
expander in a direction to expand said sleeve, said 
sleeve and expander having cooperating lobular 
portions preventing relative rotation therebe 
tween, an actuating rod extending into the cas 
ing and connected with said unit, an adjustable 
connection between said expansible unit and rod 
and located wholly within said unit and respon 
sive to relative rotation between said rod and 
casing for altering the compression of said spring 
to vary the frictional cooperation between said 
unit and casing, and cooperating rib and stop 
elements for preventing said relative rotation be 
tween said rod and casing during shipping or 
handling of the shock absorber but permitting 
such relative rotation when said actuating rod 
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6 
has ‘been extended to an abnormal position rela 
tive to the casing in which said rib and stop ele 
ments are disengaged from each other, one of 
said elements being carried by said casing and 
the other being connected with said rod for axial 
movement therewith. 

3. In a friction shock absorber, an elongated ‘ 
casing, a friction unit reciprocable in said casing, 
an actuating rod connected with said unit and 
projecting from said casing, a sleeve movable 
with said rod in telescoping relation to said cas 
ing and having an axially extending rib thereon, 
means embodied in said friction unit and respon 
sive to relative rotation between said rod and 
unit for varying the effectiveness of the latter, 
and projecting stop means on said casing 00 
operating with said rib for preventing said rela--‘ 
tive rotation during shipping or handling of the 
shock absorber, said rib being movable to a posi 
tion disengaged from said stop means so as to 
permit relative rotation between said rod and 
casing when the rod is withdrawn to an abnormal 
position relative to the casing. 

4. In a shock absorber, an elongated casing, 
an expansible unit reciprocable in said casing in 
frictional engagement with the wall thereof and 
comprising a friction sleeve and an expander in 
said sleeve, said sleeve and expander having co 
operating lobular portions preventing relative ro 
tation therebetween, a compression spring in said 
unit for producing an initial expansion thereof, 
a rod extending into said casing for actuating 
said unit, said rod having threaded connection 
with said unit so that relative rotation of the rod 
will alter the compression of said spring for vary 
ing the frictional cooperation of said unit with 
the casing, a tubular member movable with said 
rod in telescoping relation to said casing and 
having an axially extending rib thereon, and pro 
jecting stop means on said casing adapted to co 
operate with said rib for preventing said rela 
tive rotation during shipping or handling of the 
shock absorber but permitting such relative ro 
tation when said rod and tubular member have 
been extended to an abnormal position relative 
.to said casing in which said rib and stop means 
are disengaged from each other. 

5. In a friction shock absorber, a casing, a re 
ciprocable unit in said casing comprising an ex 
pansible sleeve in frictional engagement with the 
wall of the casing and a pair of tapered expanders 
engaging in said sleeve for expanding the same, 
an actuating rod extending axially of said unit 
and projecting from said casing, said rod having 
a shoulder thereon adjacent one expander and a 
threaded portion adjacent the other expander, 
said other expander and sleeve having cooper 
ating lobular portions preventing relative rota 
tion therebetween, a spring between said shoulder 
and said one expander for producing an initial 
expansion of said sleeve, said other expander 
having a recess therein, and a nut engaging in 
the recess of said other expander and held against 
rotation, said nut cooperating with said threaded 
portion so that rotation of said rod will vary the 
compression of said spring, 

6. In a friction shock absorber, an elongated 
casing, a retarding unit reciprocable in said cas 
ing and comprising an expansible sleeve and a 
tapered expander for expanding the sleeve into 
frictional engagement with the wall of said cas 
ing, said sleeve and expander having cooperating 
lobular portions preventing relative rotation 
therebetween, a compression spring in said unit 
for producing an initial expansion of said sleeve, 
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a nut having a tongue and groove connection 
with said lobular expanderrand‘being held by 
the latter against rotation,‘ an actuating rod ex 
tending into said casing and unit and cooperat 
ing with said nut so that relative rotation of the 
rod varies the compression of said spring, a tubu 
lar member movable with said rod in telescoping 
relation to said casing, and cooperating elements 
on said casing and tubular member for preventing 
relative rotation therebetween during shipping or 
handling of the shock absorber but being disen 
gageable from each other so as to permit such 
relative rotation between the casing and rod when 
the rod has been withdrawn to an abnormal posi 
tion relative to the casing. 

7. In a friction shock absorber, an elongated 
casing, a friction unit reciprocable in said casing 
and comprising an expansible friction sleeve and 
an expanding means in said sleeve for expanding 
the‘ same, said sleeve and expander having co 
operating lobular portions preventing relative ro 
tation therebetween, an actuating rod extending 
through said expanding means, means adjust 
ably connecting said rod with said expanding 
means, said rod projecting from one end of said 
casing, a tapered spring in the other end of said 
casing, said spring having large and small ends 
and being disposed with its small end extending 
towards said unit, and a cup element carried by 

8 
the small end of ' said spring and adapted to 
engage said expanding means while spanning 
the adjustable connection of said rod with said 
expanding means. 
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